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Introduction
A diagnosis of cancer may have a profound impact on patients' psychological functioning, both in the initial period after diagnosis as many years thereafter [1] [2] [3] [4] . The sudden confrontation with a lifethreatening disease and the often painful and impairing cancer treatment may be associated with severe physical side effects and disruptions of daily and social activities. Common psychological reactions include feelings of depression and uncertainty about the effectiveness of treatment, the future, the possibility of long-term side effects, and cancer recurrence.
A growing body of literature suggests that such a stressful or traumatic event may also be a catalyst for positive psychosocial changes [5, 6] . These positive changes, which have been referred to as 'benefit finding', 'stress-related growth', or 'posttraumatic growth', may concern changes in the perceptions of oneself, social relationships with family and friends, and life priorities and appreciation of life. Also among cancer survivors, there is evidence indicating that a substantial number of survivors experience such positive changes, especially in the long term [7, 8] . For instance, cancer survivors frequently report having altered priorities, more concern for others, a greater sense of purpose, and a greater appreciation of oneself and one's life [9] [10] [11] [12] [13] [14] [15] .
Less is known about why some cancer survivors experience more positive changes than others. The few studies that examined individual differences in the report of positive changes were generally not guided by theory and examined a wide variety of demographic, clinical, and psychosocial factors. These studies are important for the understanding of positive consequences of the cancer experience, but more theory-driven research is needed to enhance our understanding of this phenomenon. In the present study, we used the cognitive processing theory of posttraumatic growth of Tedeschi et al. [5, 16] as a theoretical framework.
Tedeschi et al. use the term 'posttraumatic growth' to refer to 'positive psychological change experienced as a result of the struggle with highly challenging life circumstances' [5] . These positive changes are looked upon as an outcome in itself rather than as a coping process. These changes are also regarded as real rather than as illusions or cognitive distortions. According to Tedeschi and Calhoun, posttraumatic growth differs from other concepts such as resilience and optimism, which they regard as personal characteristics that allow people to manage challenging life events [5] .
The cognitive processing theory of posttraumatic growth proposes that the experience of a highly stressful life event may challenge valued personal life goals and fundamental beliefs about oneself, the future, and the world. Through the use of cognitive processes, involving a recurrent thinking about the event and a re-evaluation and redefinition of beliefs and goals, people may be able to find meaning in the event, which eventually results in the perception of growth. According to this theory, the social context plays an important role in the development of posttraumatic growth. By providing opportunities for self-disclosure, stimulating cognitive processing, and offering new perspectives, supportive others can assist people to find positive meaning and to perceive posttraumatic growth. The aim of the present study is to examine the role of the social environment in cancer survivors' report of posttraumatic growth.
The cognitive processing theory of posttraumatic growth does not explicitly describe which type of social support is most beneficial for the experience of posttraumatic growth. Social support theories suggest that it is important to make a distinction between (1) perceived availability of support, (2) actual received amount of support, and (3) the extent to which this amount of received support fits the needs of the person, thus satisfaction with actual received support [17] [18] [19] . Furthermore, a distinction can be made between different forms of social support: emotional support, informational support, and instrumental/tangible support. Most research on the role of social support in psychological adjustment to cancer has focused on negative outcomes (e.g. distress), mainly in the first year after diagnosis [20] [21] [22] . Emotional support seems to be particularly important for people's adjustment to cancer [23] . Regarding the type of support, it has been found that especially the perceived availability of support and the satisfaction with received support are related to less distress and negative affect [21, 22, 24, 25] . The findings regarding received emotional support seem equivocal. One study among people with cancer found this type of support to be related to more rather than less psychological distress [26] .
Less is known about the role of social support in the experience of positive outcomes. In a cross-sectional study among 70 breast cancer survivors (mean of 2 years after diagnosis), it was found that satisfaction with emotional support was unrelated to posttraumatic growth, whereas actual received support in terms of more prior talking about the breast cancer experience was associated with greater posttraumatic growth [27] . In a sample of 216 cancer patients, on average 3 years after diagnosis, Harper et al. [28] found that perceived social support was not related to positive psychosocial changes. Yet, Kinsinger et al. [29] found a significant association between perceived emotional support and benefit finding in a sample of 250 men with prostate cancer, about 6-18 months post treatment. A longitudinal study of 117 patients found a significant association of received emotional support in the period before cancer surgery with posttraumatic growth in the year following surgery [30] . Two longitudinal studies failed to find a significant relationship between perceived support and posttraumatic growth in people with cancer [31, 32] . In a study of 72 cancer survivors who underwent bone marrow transplantation (BMT) (mean of 2 years post-BMT), no significant association was found between greater pre-BMT perceived availability of social support and post-BMT posttraumatic growth [31] . Also in women with breast cancer in the first year after diagnosis, Sears et al. [32] did not find a significant relationship between perceived emotional support and posttraumatic growth 1 year later.
The use of different definitions and measures of social support and posttraumatic growth, at different points in time since diagnosis, makes it difficult to draw definite conclusions about the role of social support for the experience of positive consequences by long-term cancer survivors. The aim of the present study is to fill this gap. Using a longitudinal design, with fixed points in time since diagnosis, we examined the associations of initial levels of emotional support at 3 months after diagnosis with the report of posttraumatic growth at 8 years after diagnosis. We focused on emotional support in the acute phase of the illness, as this period seems to be most stressful for the majority of cancer patients and emotional support is believed to be most important for adaptation in times of high stress [23] . What is innovative about the present study is that we distinguished three types of emotional support: perceived availability of emotional support, actual received emotional support, and satisfaction with actual received emotional support. Using multivariate analyses, we will examine the unique contribution of all three types of emotional support to the level of posttraumatic growth. Based on the theoretical framework of Tedeschi and Calhoun and the empirical evidence reviewed above, we hypothesized that especially actual received supportive interactions with family and friends will assist people with cancer in cognitively processing the experience and finding positive meaning in the event.
We controlled for the effects of demographic and disease-related characteristics, as the cognitive processing theory and previous studies on posttraumatic growth suggest that such factors may play a role in the experience of posttraumatic growth. The theory also suggests that perceived threat and feelings of uncertainty may be involved in the development of posttraumatic growth. It has been found that such feelings of distress may also influence the level of support, with more distressed patients seeking and receiving more support and being less easily satisfied with received support [26, 33, 34] . In order to control for the possibility that the relationship between emotional support and posttraumatic growth partly reflects an association of perceived threat and feelings of uncertainty with posttraumatic growth, we controlled for the level of feelings of cancer-related uncertainly at 3 months after diagnosis.
Method

Sample and procedures
The study was conducted among cancer survivors who had previously participated in a study on short-term adjustment to cancer [35] .
Initial study: People with cancer were recruited from 12 hospitals in the Netherlands, with the assistance of the Comprehensive Cancer Centre North Netherlands (CCCNN). The inclusion criteria were: (a) age 18 years or older; (b) newly diagnosed with cancer; (c) no distant metastases; (d) a life expectancy of at least 1 year; and (e) informed on the diagnosis of cancer. Patients were approached for participation by their physician. Initially, 516 patients returned a participation form. At 3 months after diagnosis, 475 of the 516 (92%) eligible patients entered the study. These patients completed a written questionnaire and were interviewed at home. In total, 403 patients (85% of 475) participated at 15 months after diagnosis. The main reasons for drop out (n 5 72) were serious illness and death.
Follow-up study: At 15 months after diagnosis, 358 (of the 403) patients gave informed consent to be approached for a follow-up study. Of these persons, 102 patients died in the following 7 years. The remaining 256 patients were sent a participation form. In total, 206 (80% of the 256) patients participated at 8 years after diagnosis. Again, patients completed a written questionnaire and were interviewed at home. The main reasons for non-response (n 5 50) were ill health, unwillingness to participate, and reluctance to talk about the cancer experience. We compared patients who participated at followup with those who dropped out since the first interview (including those who died). Those who dropped out were significantly more often diagnosed with colorectal or lung cancer, stage III or IV, treated with radiotherapy or chemotherapy, older, male, and lower educated ( po0.01).
Of those who participated in the study, the majority were female and living with a partner. Survivors' age ranged from 31 to 90 years at 8 years after diagnosis (M 5 61.9, SD 5 13.6). Half of the sample was diagnosed with breast cancer. The majority of the survivors were initially diagnosed with stage I or stage II (Table 1) .
Measures
For the present study, we used the data collected at 3 months after diagnosis (T1) and 8 years after diagnosis (T2). The data were collected by means of a written questionnaire.
Posttraumatic growth: The positive changes due to the cancer experience at 8 years after diagnosis (T2) were assessed with the Silver Lining Questionnaire (SLQ) [36] . This is a 38-item self-report questionnaire that measures a wide variety of positive changes of illness, with items related to perceptions of oneself, relationships with others, and meaning/appreciation of life (e.g. 'My illness gave me more confidence', 'My illness strengthened [37, 38] . Psychometric research has shown that this self-report questionnaire has good construct validity and high reliability [38] . To measure perceived emotional support, we used the subscale 'Perceived problem-focused emotional support' (7 items, measuring perceptions of having someone to talk to and who can be counted on when needed). Participants were asked to indicate the extent to which they perceived support on a 4-point scale, ranging from (1) 'not at all' to (4) 'very much'. Cronbach's alpha was 0.88. To measure actual received emotional support and dissatisfaction with received emotional support, we used the subscales 'Received problem-focused emotional support' and 'Lack of received problem-focused emotional support'. Cancer survivors were first asked to indicate the amount of received support with 8 items (e.g. reassurance, encouragement, problem-solving, advice), each of which was rated on a 4-point scale, ranging from (1) 'seldom or never' to (4) 'very often'. Next, survivors were asked to indicate for each of the 8 items the extent to which the amount of support differed from their preferred amount of support (thus taking into account the individual's need for support). Items can be scored on a 3-point scale: (1) 'just right, this is as I would like to have it', (2) 'I do not really miss it, but it would be pleasant if it happened somewhat more often', and (3) 'I really miss it, I would like it to happen more often.' Thus, higher scores indicate a greater dissatisfaction with received emotional support. Cronbach's alpha was 0.89 for received emotional support and 0.91 for dissatisfaction with received emotional support.
Illness uncertainty: Illness uncertainty at 3 months after diagnosis (T1) was measured by four questions (e.g. 'To what extent do you experience feelings of uncertainty due to your illness?', 'To what extent do you feel uncertain about the future due to the illness?), which could be answered on a 4-point scale, ranging from (1) 'not at all' to (4) 'very much'. Cronbach's alpha was 0.86.
Analyses
Preliminary analyses were conducted to examine the association of survivors' demographic and medical characteristics with posttraumatic growth at 8 years after diagnosis. Results of t-test and analysis of variance (ANOVA) indicated no significant differences in posttraumatic growth with regard to gender, education, marital status, cancer site, disease stage, treatment, and cancer recurrence ( p40.05). We found a significant negative correlation between age and posttraumatic growth (r 5 À0.21, po0.01), such that younger women reported more growth. A younger age was also significantly associated with more perceived emotional support (r 5 À0.22, po0.01). Therefore, the regression analyses controlled for age. We also found a significant positive relation between illness uncertainty and posttraumatic growth (r 5 0.19, po0.01). More illness uncertainty was also significantly associated with more received emotional support (r 5 0.39, po0.001) and more dissatisfaction with emotional support (r 5 0.40, po0.001). We therefore also controlled for illness uncertainty.
We used correlation and regression analyses to examine the association of emotional support at 3 months after diagnosis with the report of posttraumatic growth at 8 years after diagnosis. We checked for outliers and influential cases. The standardized residuals and Cook's distance showed that the model fit the observed data well and was not influenced by a small number of cases. None of the cases exerted undue influence on the model. The variance inflation factor showed that multicollinearity was not an issue. The hierarchical regression analysis was performed in three steps. First, age and illness uncertainty were entered into the model. In the second step, we entered the three measures of emotional support at 3 months after diagnosis. In the third step, we entered emotional support at 8 years after diagnosis. This latter step was added to the model, in order to examine whether the associations between initial levels of emotional support with posttraumatic growth were not the result of concurrent relationships at 8 years after diagnosis between emotional support and posttraumatic growth.
Results
Correlations between emotional support and posttraumatic growth
First, we examined the correlations among the different types of emotional support and posttraumatic growth ( Table 2 ). The three measures of emotional support were only weakly to moderately related to each other. Only received emotional support was significantly associated with posttraumatic growth (r 5 0.29, po0.001). Survivors who had received more emotional support shortly after diagnosis reported more posttraumatic growth at 8 years after diagnosis.
Regression analyses
To examine the predictive value of initial levels of emotional support for long-term posttraumatic growth, regression analysis was performed ( Table 3 ). In step 1, age and illness uncertainty explained 7% of the experience of posttraumatic growth ( po0.01), with a younger age and more illness uncertainty significantly associated with more posttraumatic growth. In step 2, initial levels of received emotional support explained an additional amount of 6% of posttraumatic growth ( po0.01). A greater amount of received emotional support significantly predicted more posttraumatic growth (b 5 0.29, po0.001). The other two types of emotional support were not significantly related to growth. In other words, when taken into account all three different types of emotional support, only cancer patients who actually received more emotional support in the months following diagnosis, and not those who perceive more support to be available to them or those who were more satisfied with the amount of received support, reported more long-term posttraumatic growth.
In order to examine whether these results were not confounded by correlations between initial and long-term levels of received emotional support and concurrent associations of received emotional support with posttraumatic growth, we added received emotional support at 8 years after diagnosis in the third step of the model. The results showed that received emotional support at 8 years after diagnosis was not significantly related to posttraumatic growth and only explained an additional 0.5% of the variance (not significant). The association of initial received emotional support with posttraumatic growth remained significant, even after controlling for concurrent level of emotional support (b 5 0.27, po0.01). The total model explained 13% of the variance (F(6, 188) 5 4.87, po0.001).
Discussion
The present study examined whether cancer survivors' report of emotional support in the first months after diagnosis is related to their experience of posttraumatic growth 8 years later. This study focused on three different types of emotional support: perceived emotional support, received emotional support, and dissatisfaction with received emotional support. Consistent with the cognitive processing theory [5] , we found a significant association of emotional support with the report of posttraumatic growth. As hypothesized, cancer patients who actually received more emotional support from family and friends in the period following diagnosis significantly experienced more posttraumatic growth in the long term. In contrast, patients who merely perceived others to be available for emotional support and patients who were satisfied with the emotional support they receive did not report significantly more posttraumatic growth. These findings are interesting for several reasons. Rather than general perceptions of the availability of emotional support, it seems more important for the experience of posttraumatic growth that cancer survivors actually receive emotional support from others in the initial period following diagnosis. Those who were more able to talk about their experiences with others and had received more support in terms of reassurance, advice, and encouragement, experienced more posttraumatic growth. This finding is in line with other studies that have shown that prior talking about cancer experience and receiving emotional support from others, especially in the early crisis phase, is associated with greater report of posttraumatic growth [27, 39, 40] . How can we explain these findings? It has been argued that supportive others such as family and friends may provide coping assistance, by helping patients to reinterpret the situation and bolstering the patient's selfesteem and sense of mastery or competence [17, 41] . Cognitive processing theory [5, 16] suggests that talking to others may facilitate cognitive processes and coping responses that may promote positive change. Among people with cancer, there is evidence that the support from others may improve psychological well-being by stimulating cognitive processing and a search for meaning [42] . Assuming that cognitive processing is crucial for the development of posttraumatic growth, it can be imagined that merely perceiving others to be available when needed is not sufficient to stimulate such processes. An alternative explanation for the associations of social interactions with posttraumatic growth might be that, by reporting such positive consequences of the cancer experience, cancer patients who have more social interactions live up to the expectations held by people around them and by society in general, with a positive attitude being highly valued.
Our findings do not support the notion that perceptions of support and support satisfaction have a stronger influence on psychological functioning than the actual receipt of support [17] . One explanation for this discrepancy may be that the role of support in psychological functioning may depend on the type of outcome, that is, positive or negative. Although previous research found a weak or inconsistent relationship between received support and psychological distress [26] , the present study and those of others suggest that received support may play a role in the report of posttraumatic growth [27, 30] . Previous research found that especially the perceived availability of support and the satisfaction with support is associated with psychological distress [21, 22, 24, 25] . However, we as well as others found that these types of support were not significantly associated with a greater report of growth [27, 32] . Overall these findings suggest that positive and negative outcomes are two relatively independent dimensions of well-being, each domain having its own distinct predictors [43, 44] .
The major strengths of the study are that it is theory driven, using a large sample size, longitudinal design, and examining distinct types of emotional support. However, there are several limitations that need to be taken into account. First, about half of the original sample dropped out, especially lower educated, older, male survivors diagnosed with colorectal or lung cancer and an advanced stage of disease. These processes of selective drop out and the fact that most survivors were diagnosed with an early disease stage should be taken into account when interpreting the results. Secondly, the timing and method of the assessment of posttraumatic growth need to be considered. Posttraumatic growth was assessed at 8 years following diagnosis, by a written questionnaire asking survivors about the positive consequences of the illness. In other words, we asked cancer survivors to look back at a long period in time, hereby asking them about their subjective perceptions of growth. In research on long-term cancer survivorship, a followup at least 5 years after diagnosis is inevitable, yet we realize that a lot can happen in such a period, including other stressful events and concurrent diseases. Therefore, we need to be careful about the meaning of such retrospective reports of posttraumatic growth, as there is evidence that positive changes may sometimes represent biased, self-enhancing, and self-protecting illusions rather than actual improvements [45, 46] . More research is needed to clarify the function of the experience of positive changes in the process of adjustment to life-threatening events. It might be fruitful to include a healthy comparison group in future research on positive changes in cancer survivors [47] . As we lacked such a group, we cannot be sure whether positive changes were actually due to dealing with the cancer experience, with other stressful events or co-morbidities, or whether positive changes reflect other processes, such as protective illusions. Another issue related to the assessment of posttraumatic growth is that the questionnaire that we used views growth as unifactorial. This is regarded as a valid method to assess growth [45] , and most existing posttraumatic growth scales use such a single score as an indicator of growth. However, such an overall assessment of growth impedes drawing conclusions about the role of support in specific domains of posttraumatic growth (e.g. in the domains of personal strengths, social relationships, and appreciation of life). Thirdly, it should be noted that emotional support explained a small portion of the variance of posttraumatic growth. The finding that only one of the three types of support was significantly yet marginally related to posttraumatic growth, suggests that other factors play a role in the experience of posttraumatic growth as well, such as coping strategies (e.g. rumination and positive reframing) and personal resources such as optimism, selfesteem, and control [32, [48] [49] [50] [51] . Future studies should try to incorporate these other factors as well.
Given these limitations, this study shows that actual supportive emotional interactions with family and friends in the months following diagnosis may facilitate cancer survivors' perception of posttraumatic growth. What are the clinical implications of this finding? Health-care professionals may promote the experience of positive changes, by supporting patients and assisting them to elicit supportive behaviors from others. For instance, they may explore with the patient his or her supportive network, the need for emotional support, and whether the patient is able to seek, ask for, and receive emotional support. Patients with few social resources may benefit from a psychosocial group intervention, aimed to provide support and the opportunity to discuss cancerrelated worries and thoughts. There is evidence that such a group intervention may increase perceptions of posttraumatic growth in people with cancer [52] . By increasing the amount of support, psychological interventions may help patients to adjust to the illness and find positive meaning in the cancer experience.
